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FY’08 Technical Accomplishments:
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Original MOC image (R0201153)

Demonstrated 90% detection rate for dark slope streaks and 80% detection rate for dust devil tracks
in MOC imagery using KL-divergence salience estimation and square windows to model landmarks
(April 2008).

Hired Julian Panetta, a junior at the California Institute of Technology, for a summer internship (June
— August, 2008). Many of the following accomplishments are the results of his hard work.
Converted implementation from MATLAB to C and got orders of magnitude speedups (June 2008).
Developed a salience map representation that permits the identification of landmark contours directly,
rather than using square windows to model landmarks (June 2008).

Implemented three more salience estimation methods: two are based on KL-divergence and one is
based on entropy (July 2008).

Implemented methods to compute landmark features, including area, the mean intensity, and the
standard deviation of intensity (August 2008).

Demonstrated 95% accuracy in automatically classifying two landmark types (dark slope streaks and
dust devil tracks) and 93% accuracy when three types were given (dark slope streaks, dust devil
tracks, and craters) (August 2008).




FY’08 Travel and Presentations:

1. Presented a poster at the 2007 Fall Meeting of the American Geophysical Union: "Surface Change
Detection from Mars Orbital Imagery." Baback Moghaddam, Brian D. Bue, Rebecca Castano, and
Kiri L. Wagstaff (December, 2007).

2. Presented project status and accomplishments at AISR PI meeting (May, 2008).

3. Attended the 2008 Conference on Artificial Intelligence in Chicago, IL (July 13-17, 2008), co-
chaired the Al Education Colloquium, and served as a mentor for the AAAI Doctoral Consortium.

4. Held an annual project meeting at JPL on August 22, 2008. All co-investigators attended, including
Adnan Ansar (JPL), Ron Greeley (Arizona State University), and Norbert Schorghofer (University of
Hawaii).

FY’09 Plans:

1. Submit abstract describing landmark detection and classification results to the 2008 Fall Meeting of
the American Geophysical Union.

2. Submit a long paper on these methods to the Remote Sensing of Environment journal.

3. Implement method for computing Regional Landmark Graphs and generate these graphs for MOC
images. Evaluate the system’s ability to recognize the same region in new images, using subgraph
matching techniques, on 100 MOC image pairs.

4. Demonstrate the ability to reliably detect changed landmarks in 200 MOC image pairs, by detecting

landmarks in the two images and then identifying any new, vanished, or altered landmarks. Compare
speed and accuracy of the detections to state of the art pixel-based registration and change detection
methods.
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